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Abstract 1 
Purpose Parents face an increased risk of psychological distress compared with adults 2 
without children, with material and psychosocial stressors. Past research suggests that 3 
absolute income (material position) and income status (psychosocial position) influence 4 
psychological distress, but their combined and interactive effects on psychological distress are 5 
unknown. This research aims to tease apart the roles of material and psychosocial factors in 6 
relation to psychological distress in adults.  7 
Methods We used fixed-effects panel models to examine longitudinal associations between 8 
psychological distress (measured on the Kessler scale) and absolute income, regional income 9 
rank (a proxy for status) and their interaction, using data from 29,107 parents included in the 10 
UK Millennium Cohort Study (2003-2012).  11 
Results Psychological distress was predicted by an interaction between absolute income and 12 
income rank: higher absolute incomes were associated with lower psychological distress 13 
across the income spectrum, while the benefits of higher income rank were evident only in the 14 
KLJKHVWLQFRPHSDUHQWV3DUHQWV¶SV\FKRORJLFDOGLVWUHVVZDVWKHUHIRUHaffected by a 15 
combination of material and psychosocial factors.  16 
Conclusions Debates considering the importance of income to psychological distress miss the 17 
fact that both material and psychosocial factors contribute to distress. Parents with higher 18 
absolute incomes reported lower psychological distress across the income spectrum, 19 
demonstrating the importance of material factors. Conversely, SDUHQWV¶income status was 20 
associated with psychological distress only among higher-income parents, suggesting that 21 
psychosocial factors are more relevant to distress in more advantaged parents. Policy and 22 
therapeutic interventions could therefore consider the material and psychosocial impacts of 23 
income on psychological distress. 24 
 25 
Keywords: Health Inequalities; Mental health; Relative Income; Relative Rank; Social 26 
Status. 27 
 28 
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1. Introduction 1 
In the context of widening income inequality [1] and the impact of psychological distress on 2 
health and economic outcomes [2, 3], addressing the negative association between income 3 
and psychological distress is a research priority. Higher levels of distress are consistently 4 
reported in adults with lower incomes [4] and lower socioeconomic status [5]. Whether this 5 
association primarily reflects the importance of income as a material resource, or the 6 
psychosocial relevance of income as a status measure has prompted considerable debate. 7 
Psychological well-EHLQJLVPRUHFORVHO\DVVRFLDWHGZLWKSHRSOH¶VSHUFHLYHGHFRQRPLF8 
standing than their absolute incomes [6], suggesting that income-related status comparisons 9 
that induce shame, anxiety, and psychosocial stress could explain the negative association 10 
between income and psychological distress [7±9]. Associations between income inequality 11 
and several mental health outcomes reinforces this possibility [10±13], while research linking 12 
poverty with experiences of shame both in the UK and across economically and culturally 13 
diverse settings reinforces the fundamental importance of social comparisons [14, 15]. 14 
 15 
These patterns might be particularly important in parents, as families with children typically 16 
have lower incomes than families without children [16], and the transition to parenthood 17 
confers a range of stressors which may amplify the underlying risks of psychological distress 18 
[17±19]. This could explain why 33 per cent of UK mothers and 16 per cent of UK fathers 19 
experienced an episode of depression before their children were 8 years old [20], higher than 20 
the general population prevalence (11 per cent) [4]. This is significant because parental 21 
distress presHQWVULVNVWRWKHLUFKLOGUHQ¶Vwell-being [21±23]. In this study we examined the 22 
influence of income-related material and psychosocial factors on psychological distress in 23 
parents of young children. 24 
 25 
1.1 Characteristics of income and status comparisons 26 
Past research has not clearly identified why income-based status comparisons are detrimental 27 
to psychological distress [24]. The income rank hypothesis states that the psychological 28 
implications of SHRSOH¶VRUGLQDOUDQNSRVLWLRQZLWKLQWKHLQFRPHGLVWULEXWLRQ is important [25, 29 
26]. Income rank is a purely psychosocial measure as it solely captures income position, 30 
thereby distinguishing rank theory from mean-based conceptualisations of income position, 31 
which combine both psychosocial and material elements, making it impossible to isolate the 32 
true relevance of psychosocial factors [27±30]. In this study we therefore focus on exploring 33 
the roles of absolute income and income rank.  34 
 35 
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7KHLQFRPHUDQNK\SRWKHVLVLVIRXQGHGRQHYROXWLRQDU\SV\FKRORJ\DQGFRJQLWLYHVFLHQFH,Q1 
SULPDWHVUDQN-EDVHGVRFLDOFRPSDULVRQVFDXVHVRFLDOGHIHDWDPRQJORZ-UDQNLQJJURXS2 
PHPEHUV$GDSWLYHDSSHDVHPHQWEHKDYLRUVWHUPHG,QYROXQWDU\'HIHDW6\QGURPH,'63 
GHYHORSHGLQORZ-UDQNLQJDQLPDOVWRVLJQDOWKHDEVHQFHRIWKUHDWDQGGLVFRXUDJHSK\VLFDO4 
DJJUHVVLRQIURPKLJKHU-UDQNLQJDQLPDOV>@7KHVHVXEPLVVLRQGLVSOD\VDUHREVHUYHGLQ5 
DGXOWVFKLOGUHQDQGQRQ-KXPDQSULPDWHVZKLFKVXJJHVWVDIXQGDPHQWDOEDVLV>±@,Q6 
KXPDQVLQFRPH-EDVHGVWDWXVFRPSDULVRQVUHSOLFDWHWKHUDQN-EDVHGFRPSDULVRQVWKDW7 
GHWHUPLQHVWDWXVLQQRQ-KXPDQSULPDWHV$OWKRXJKWKH,'6UHVSRQVHSURPRWHGSHDFHIXO8 
UHODWLRQVLQRXUJURXS-OLYLQJSDVWLQFRQWHPSRUDU\VRFLHWLHVLWFDUULHVPDODGDSWLYH9 
FRQVHTXHQFHV>@([SHULHQFHVRIGHIHDWDUHDVVRFLDWHGZLWKDIIHFWLYHGLVRUGHUVLQKXPDQV10 
DQGQRQ-KXPDQSULPDWHV>@IXUWKHUVXJJHVWLQJWKDWSV\FKRORJLFDOGLVWUHVVDPRQJORZHU-11 
LQFRPHSHRSOHUHVXOWVIURPUDQN-EDVHGVWDWXVFRPSDULVRQVWKDWLQVWLJDWHIHHOLQJVRILQIHULRULW\12 
DQGGHIHDW 13 
 14 
The income rank hypothesis is reinforced by research in cognitive science. When people 15 
PDNHUHODWLYHMXGJPHQWVIRUH[DPSOHWKHLULQFRPHSRVLWLRQLQUHODWLRQWRRWKHUV¶LWis 16 
theorised that they first visualisHDGLVWULEXWLRQRIVWLPXOLRWKHUV¶LQFRPHVIURPPHPRU\17 
then sequentially compare their own position (their own income) with each of these stimuli, 18 
remembering the number of stimuli higher than their own. This captures WKHSHUVRQ¶VUDQNHG19 
status position, providing a direct evaluation of social position. If people naturally make 20 
judgments based on rank, then associations between income and psychological distress are 21 
more likely to reflect rank-based ordinal comparisons than more demanding calculations of 22 
GLVWDQFHIURPWKHµDYHUDJH¶SHUVRQ7KLVLVSDUWLFXODUO\UHOHYDQWLQFURZGHGSDUWVRIWKe 23 
income distribution where differences between incomes are small, so evaluating distance 24 
from the average may be especially challenging. In contrast, the difficulty of making ordinal 25 
rank-based comparisons is independent of the characteristics of the income distribution. 26 
Accumulating evidence for the rank model across diverse judgments including those relating 27 
to pain [37], gratitude [38], personality [39], mental health symptoms [40] and information-28 
seeking [41], galvanizes support for sensitivity to social rank as a general cognitive capacity.  29 
 30 
An emerging body of evidence reports that low rank is associated with higher psychological 31 
distress [42], greater depressive symptoms [43] and a higher likelihood of suicidal thoughts 32 
and suicide attempts [44], independent of absolute income. Furthermore, associations between 33 
income rank and allostatic load strengthen the pathway between rank, stress and 34 
psychological distress, strongly suggesting that income rank relates to health [45, 46]. In the 35 
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current study we build on existing evidence using fixed-effects panel models to provide a 1 
more robust examination of the potential role of income rank on psychological distress. 2 
 3 
A related question that has received little research attention is the possibility that absolute 4 
income interacts with income status to influence psychological distress. Income status may be 5 
more relevant to psychological distress at either lower incomes (because income status could 6 
counteract the negative effects of material disadvantage on distress, implicating material 7 
pathways) or higher incomes (because income status might be more desirable to higher-8 
income people, implicating psychosocial pathways [47]). Existing evidence is inconclusive: 9 
evidence from children found that higher household income rank was longitudinally related to 10 
lower behavioural problems only in children living in the highest-income households [48], 11 
while in cross-sectional research, affluence status (based on ownership of material goods) was 12 
more strongly associated with psychosomatic symptoms in less affluent adolescents [49]. 13 
Substantial methodological differences between studies make it difficult to reconcile these 14 
inconsistent results. Determining whether income status is more closely associated with 15 
psychological distress at lower or higher absolute incomes is important when considering how 16 
best to develop appropriate policy and therapeutic interventions aimed at reducing the 17 
negative consequences of status comparisons on psychological distress. A more rigorous 18 
examination of potential interactions between absolute income and income status is therefore 19 
warranted. 20 
 21 
1.4 Purpose of the study 22 
We examined two research questions: 23 
(1) Is income status associated with psychological distress among parents of young 24 
children? 25 
(2) Do absolute LQFRPHDQGLQFRPHVWDWXVLQWHUDFWWRLQIOXHQFHSDUHQWV¶SV\FKRORJLFDO26 
distress? 27 
:HK\SRWKHVLVHGWKDWORZHULQFRPHUDQNZRXOGEHDVVRFLDWHGZLWKKLJKHUSV\FKRORJLFDO28 
GLVWUHVVLQSDUHQWVLQGHSHQGHQWRIDEVROXWHLQFRPHDEVROXWHLQFRPHDQGLQFRPHUDQN29 
ZRXOGLQWHUDFWWRLQIOXHQFHSV\FKRORJLFDOGLVWUHVVDWKLJKHUDEVROXWHLQFRPHVORZHU-UDQNLQJ30 
SDUHQWVZRXOGUHSRUWJUHDWHUSV\FKRORJLFDOGLVWUHVVWKDQKLJKHU-UDQNLQJSDUHQWVZKLOHDW31 
ORZHUDEVROXWHLQFRPHVSV\FKRORJLFDOGLVWUHVVZRXOGEHOHVVFORVHO\DVVRFLDWHGZLWKLQFRPH32 
VWDWXV,ISORWWHGJUDSKLFDOO\OHYHOVRISV\FKRORJLFDOGLVWUHVVE\DEVROXWHLQFRPHIRUKLJK-DQG33 
ORZ-UDQNLQJSDUHQWVDUHH[SHFWHGWRFRQYHUJHDWORZHUDEVROXWHLQFRPHVDQGGLYHUJHDWKLJKHU34 
DEVROXWHLQFRPHV 35 
   36 
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2. Methods 1 
2.1 Data and participants 2 
:HXVHGIRXUZDYHVRIGDWDIURPWKH0LOOHQQLXP&RKRUW6WXG\0&6DPXOWLGLVFLSOLQDU\3 
VWXG\RI8.FKLOGUHQERUQLQ-DQGIROORZHGXSDWDQG\HDUV3DUHQWV4 
DUHLQWHUYLHZHGWRSURYLGHLQIRUPDWLRQDERXWWKHPVHOYHVWKHLUFKLOGDQGWKHKRXVHKROG5 
8VLQJVWUDWLILFDWLRQDQGFOXVWHULQJWKHVDPSOLQJVWUDWHJ\RYHU-UHSUHVHQWHGZDUGVLQ6 
GLVDGYDQWDJHGDUHDVWKHVPDOOHU8.FRXQWULHVDQGKLJKHWKQLFPLQRULW\SRSXODWLRQV>@7 
7KHVDPSOHLQFOXGHGDOOFKLOGUHQERUQLQWKHVHOHFWHGZDUGVGXULQJWKHVDPSOLQJSHULRG8 
ZKRZHUHHVWDEOLVKHGUHVLGHQWVDQGUHPDLQHGLQWKH8.DWPRQWKVRIDJH7KHLQFOXVLRQRI9 
FRQWLQXRXVPHDVXUHVRIKRXVHKROGLQFRPHSV\FKRORJLFDOGLVWUHVVDQGFRYDULDWHVPDNHVWKH10 
GDWDVHWZHOOVXLWHGWRRXUVWXG\¶DLPV 11 
 12 
We included parents with complete information on psychological distress, household income 13 
and covariates. On average, income data was unavailable for 11.9 per cent of households 14 
between 2003 and 2012. This was imputed by the data holder using interval regression based 15 
on demographic and household characteristics, reducing missing income data to less than two 16 
per cent at each survey wave [50]. Missing covariate data were ascribed the characteristics 17 
reported in previous waves. Missing data reduced the sample by 16.6 per cent to 83,395 18 
observations from 29,107 parents, and an examination of nonresponse concluded that 19 
respondents and non-respondents were comparable [51]. Parents ZLWKµRWKHU¶HGXFDWLRQDO20 
qualifications were excluded (n=1,647, 1.9 per cent) as these are incomparable with other 21 
qualifications. Our results were unaffected by this (available on request).  22 
 23 
2.2 Measures 24 
2.2.1 Absolute income 25 
$EVROXWHLQFRPH$LFDSWXUHVWRWDOKRXVHKROGLQFRPHDIWHUWD[EXWEHIRUHKRXVLQJFRVWVWKHQ26 
DGMXVWHGIRUIDPLO\VL]HDQGFRPSRVLWLRQXVLQJWKHPRGLILHG2(&'HTXLYDOHQFHVFDOHV227 
IROORZLQJVWDQGDUGSUDFWLFH>@7KHVHDGMXVWPHQWVVHUYHWRDSSUR[LPDWHVSHQGLQJ28 
SRZHUZKLFKDOORZVWKHUROHVRIPDWHULDOUHVRXUFHVDQGSV\FKRVRFLDOPHDVXUHVRILQFRPHWR29 
EHFOHDUO\VHSDUDWHG$EVROXWHLQFRPHZDVORJWUDQVIRUPHGWRUHGXFHVNHZWKHQQRUPDOLVHG30 
EHWZHHQDQG 31 
 32 
  33 
                                                             
27KHPRGLILHG2UJDQLVDWLRQIRU(FRQRPLF&R-RSHUDWLRQDQG'HYHORSPHQWHTXLYDOHQFHVFDOHVJUDQWWKHILUVWDGXOWD
YDOXHRIVXEVHTXHQWDGXOWVFKLOGUHQDJHG-DYDOXHRIDQGFKLOGUHQDJHGXQGHU\HDUV
7KHVHYDOXHVDUHVXPPHGDQGHTXLYDOLVHGLQFRPHLVGHULYHGE\GLYLGLQJWRWDOKRXVHKROGLQFRPHE\WKHKRXVHKROG
HTXLYDOLVDWLRQIDFWRU 
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2.2.2 Income rank 1 
,QFRPHUDQNLGHQWLILHVHDFKSDUHQW¶VRUGLQDOSRVLWLRQLQWKHLQFRPHGLVWULEXWLRQE\FDSWXULQJ2 
the proportion of parents with lower incomes than their own, within the 12 UK regions. 3 
Regional income comparisons account for geographical differences in incomes and living 4 
costs, and capture the influence of similar others who form the majority of social interactions. 5 
Regional reference groups are widely used in research on income comparisons and mental 6 
health [42, 44, 49], and an exploration of comparison groups has found that overall health was 7 
most clearly associated with income defined within regions than other comparison groups 8 
[46]. Income rank Ri captures the income position P i of parent i divided by the size of 9 
comparison group n to identify the proportion of lower-ranking parents [52]: 10 
 11 迎沈 噺 鶏沈 伐 な券 伐 な  12 
 13 
Income rank was normalised between 0 and 1 to control for region size. Differences between 14 
absolute income and income rank reflect variation in regional income distributions where the 15 
same absolute income confers a higher rank in lower-income regions. 16 
 17 
2.2.4 Kessler scale 18 
Parental distress was assessed using the six-item Kessler scale of nonspecific psychological 19 
distress, a screening tool developed to identify clinically significant distress in population 20 
surveys. Parents reported how often they felt depressed, hopeless, restless or fidgety, 21 
worthless, nervous and everything being an effort during the past 30 days, answering on a 22 
five-point scale. Overall scores range from 0-24, where higher scores indicate greater distress. 23 
Screening tools are well-suited for population surveys where levels of distress are generally 24 
low [53], and the good performance of the Kessler scale has previously been established [54±25 
56]. Scores were log transformed to reduce skew. 26 
 27 
2.3 Data analysis 28 
We used linear fixed-effects panel models to examine longitudinal associations between 29 
LQFRPHDQGSDUHQWV¶SV\FKRORJLFDOGLVWUHVV in 83,395 observations from 29,107 parents. 30 
Fixed-effects panel models are a type of longitudinal model that capture how change in one 31 
variable over time is associated with change in another variable over time. We examined the 32 
effects of changes in absolute income and income rank on FKDQJHVLQSDUHQWV¶SV\FKRORJLFal 33 
distress. Statistical analyses can be biased if variables that are correlated with the predictor or 34 
outcome variables are not observed so cannot be controlled (eg: if a genetic predisposition to 35 
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psychological distress is associated with income). The influence of these variables is known 1 
as unobserved heterogeneity, and the main strength of fixed-effects panel models is to reduce 2 
the influence of time-constant unobserved heterogeneity. Two opposing assumptions can be 3 
made about this unobserved heterogeneity: the fixed-effects assumption allows unobserved 4 
variance to be associated with the predictors (if genetic factors are associated with income), 5 
whereas the random-effects assumption considers predictors and unobserved variance to be 6 
independent (genetic factors are not associated with income). Although the random-effects 7 
specification is preferred because coefficient estimates have smaller standard errors, we used 8 
the fixed-effects specification because unobserved variance may be associated with SDUHQWV¶ 9 
incomes. Formal empirical comparison of the specifications using the Hausman test 10 
confirmed this decision. Fixed-effects panel models remove the influence of time-constant 11 
observed and unobserved characteristics. Time-varying characteristics (age, disability status, 12 
housing tenure, marital status, education, working status) were included at each wave to 13 
DFFRXQWIRUSDUHQWV¶FKDQJLQJFKDUDFWHULVWLFVZKLFKDOVRFRQWUROVIRUOLIHHYHQWVVXFKDV14 
changing employment or marital status that might influence incomes or psychological distress. 15 
This allows associations between income and distress to be examined independently of 16 
potential confounding variables while adjusting for changes to the sample over time.  17 
 18 
We used linear models to utilise the full range of Kessler scores. Logistic fixed-effects panel 19 
models exploring serious psychological distress are restricted to examining cases where this 20 
binary measure of distress changes over time, which removes a large proportion of 21 
observations, dramatically reducing statistical power and compromising analyses. Count 22 
models are also unsuitable as they ignore detail on the severity of distress. 23 
 24 
Models were specified to predict psychological distress from a constant term, fixed effects of 25 
absolute income, income rank, and covariates. All models adjusted for the sampling design, 26 
clustering of parents within families, and covariates. We normalised the income variables 27 
between 0 and 1, which makes no difference to the distribution of values, the size of 28 
coefficients, or standard errors but gives absolute income and income rank the same 29 
interpretation, making comparisons clearer. Fixed-effects panel models assume that residuals 30 
are normally distributed with means of zero; graphical inspection confirmed these 31 
assumptions were met for all models. All analyses were undertaken using Stata 13 software 32 
[57].  33 
 34 
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2.3.1 Modelling strategy 1 
'HVFULSWLYHVWDWLVWLFVRISDUHQWV¶FKDUDFWHULVWLFVZHUHH[DPLQHGILUVW7DEOH. To explore our 2 
first research question, we examined individual associations between continuous Kessler 3 
scores and absolute income and income rank (Models 1-2, Table 2). This is the most 4 
conservative method of comparing the strength of association between the income variables 5 
and psychological distress because there is no possibility of bias due to residual confounding 6 
between income variables. Comparing goodness-of-fit tests captures the unique characteristic 7 
of each income variable to identify whether absolute income or income rank is most strongly 8 
associated with psychological distress. Because the income variables are correlated, we 9 
undertook a detailed examination of multicollinearity, which demonstrated that 10 
multicollinearity did not present a problem to our analyses (available on request). As a 11 
robustness check, we then considered whether non-linear (squared) income variables fitted 12 
the data better (Models 3-4, Table 2).  13 
 14 
We next examined income rank, after controlling for absolute income (Model 5, Table 2). 15 
This captured the unique association between psychological distress and income rank, 16 
independent of absolute income. This strategy first compared the strength of association 17 
between psychological distress and the income variables, then confirmed that this association 18 
did not reflect shared variance between income variables. Comparing the fit of models that 19 
contain a single income variable provides a clear and direct way of identifying the income 20 
variable that is more closely associated with psychological distress, with no possible influence 21 
of multicollinearity. This step also serves to directly separate the roles of material (absolute 22 
income) and psychosocial (income rank) factors. 23 
 24 
To examine our second research question we explored interactions between absolute income 25 
and income rank to determine whether income status was more strongly associated with 26 
psychological distress at lower or higher absolute incomes (Model 6, Table 3). To confirm the 27 
robustness of our results, we also conducted a series of sensitivity analyses (available as 28 
online resources). 29 
 30 
2.3.2 Model fit 31 
0RGHOILWZDVFRPSDUHGXVLQJ$NDLNH¶V,QIRUPDWLRn Criterion (AIC), which captures model 32 
fit adjusted for complexity. Differences above two indicate improved fit in models with 33 
smaller values [58]. R-squared values were not considered because the explanatory power of 34 
the intercepts is removed in fixed-effects panel models, making these values artificially low. 35 
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3. Results 1 
Sample characteristics are shown in Table 1. 3DUHQWV¶.essler scores were comparable 2 
between waves 2-4 and increased thereafter; absolute income increased progressively and 3 
more substantially in wave 5; and income rank was comparable throughout. An increasing 4 
proportion of parents had higher-level qualifications, were married or cohabiting, female, 5 
home owners, had no disability and worked. Throughout, SDUHQWV¶Kessler scores were lower 6 
at higher absolute incomes (not shown).  7 
 8 
Table 2 displays the results of linear fixed-effects panel models examining associations 9 
EHWZHHQLQFRPHDQGSDUHQWV¶ORJ-transformed psychological distress, expressed as 10 
exponentiated coefficients. Kessler scores have been log transformed, so exponentiated 11 
coefficients are reported to show the estimated change in Kessler scores following a one-unit 12 
increase in income (from being the lowest- to the highest-income parent). Dividing each 13 
exponentiated coefficient by 100 therefore captures the influence of a percentage point 14 
increase in income. Exponentiated values lower than one indicate lower Kessler scores among 15 
higher-income parents. Higher incomes were associated with significantly lower 16 
psychological distress: a one percentage point increase in absolute income (approximately 17 
£11.48 per week) was associated with 0.356 per cent lower Kessler scores (Model 1), while a 18 
one percentage point increase in income rank was associated with 0.077 per cent lower 19 
Kessler scores (Model 2). A nonlinear effect of absolute income was evident and model fit 20 
improved significantly (Model 3). Nonlinear effects of income rank (Model 4) were 21 
nonsignificant and model fit was unchanged.  22 
 23 
When including both absolute income and income rank (Model 5), income rank remained 24 
significantly associated with Kessler scores and AIC figures indicated improved model fit 25 
over models containing main and non-linear effects of income. The coefficient for income 26 
rank became positive after controlling for absolute income, suggesting that increasing income 27 
status was surprisingly associated with higher psychological distress. 28 
 29 
Finally, significant interactions between absolute income and income rank (Model 6) 30 
demonstrated that the positive effect of income rank was stronger at higher absolute incomes. 31 
AIC values indicated that Model 6 was the best fitting model. Figure 1 illustrates this 32 
interaction between absolute income and income rank. Parents with the lowest absolute 33 
incomes had the highest Kessler scores, regardless of their income rank. As absolute incomes 34 
increased, Kessler scores became more clearly associated with rank. At the highest absolute 35 
incomes, Kessler scores were significantly lower in high- than low-ranking parents. The 36 
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vertical columns in Table 3 show the mean predicted Kessler scores by absolute income for 1 
low-, middle- and high-ranking parents. Among low-ranking parents, increasing absolute 2 
incomes conferred a 63.48 per cent reduction in predicted Kessler scores from the lowest to 3 
the highest-income parents (6.55 to 2.39). This effect was stronger for high-ranking parents, 4 
whose predicted Kessler scores decreased by 69.76 per cent from the lowest to the highest-5 
income parents (6.55 to 1.98). Equivalently, the horizontal rows show the mean predicted 6 
Kessler scores for low-, middle-, and high-ranking parents at different levels of absolute 7 
income. At the lowest absolute incomes, predicted Kessler scores were equal across rank 8 
groups (6.55). At the highest absolute incomes, predicted Kessler scores decreased by 17.19 9 
per cent from low-ranking to high-ranking parents (2.39 to 1.98). Both absolute income and 10 
income rank therefore related to psychological distress, but the substantive effects of absolute 11 
income outweighed those of income rank. 12 
 13 
:HFRQGXFWHGDVHULHVRIVHQVLWLYLW\DQDO\VHVWRFRQILUPWKHUREXVWQHVVRIRXUUHVXOWV)LUVWDOO14 
DQDO\VHVZHUHUHSHDWHGLQZKLFKLQFRPHUDQNZDVGHILQHGZLWKLQFRPSDULVRQJURXSVRID15 
FRXQWULHV(QJODQG6FRWODQG:DOHV1RUWKHUQ,UHODQGDQGEWKH8.$OOUHVXOWVZHUH16 
UHSOLFDWHGXVLQJERWKFRPSDULVRQJURXSV2QOLQH5HVRXUFH7KLVUHSOLFDWLRQGHPRQVWUDWHV17 
WKDWRXUUHVXOWVDUHQRWVHQVLWLYHWRDVSHFLILFJHRJUDSKLFDOFRPSDULVRQJURXSDQGWKDW18 
DEVROXWHLQFRPHFRXOGQRWEHLQWHUSUHWHGDVDQDWLRQDO-OHYHOPHDVXUHRILQFRPHVWDWXV19 
6HFRQGZHHVWLPDWHGDOOPRGHOVXVLQJORJLVWLFIL[HG-HIIHFWVSDQHOPRGHOVZKHUH.HVVOHU20 
VFRUHVDERYHGHQRWHFOLQLFDOO\VLJQLILFDQWSV\FKRORJLFDOGLVWUHVV>@DQGDOOUHVXOWVZHUH21 
UHSOLFDWHG2QOLQH5HVRXUFH7KLUGWKHLQWHUDFWLRQUHSRUWHGLQ0RGHOFRXOGUHIOHFWQRQ-22 
OLQHDUHIIHFWVRIWKHLQFRPHYDULDEOHVQRWWUXHLQWHUDFWLRQVEHWZHHQDEVROXWHLQFRPHDQG23 
LQFRPHUDQN7KHLQWHUDFWLRQZDVUREXVWDIWHULQFOXGLQJQRQ-OLQHDULQFRPHYDULDEOHV24 
FRQILUPLQJWKHVWUHQJWKRIWKHLQWHUDFWLRQEHWZHHQDEVROXWHLQFRPHDQGLQFRPHUDQNRQ25 
SV\FKRORJLFDOGLVWUHVV2QOLQH5HVRXUFH)RXUWKORJ-WUDQVIRUPLQJWKH.HVVOHUVFRUHVFDQ26 
UHVXOWLQJUDSKLFDOSORWVWKDWGLYHUJHDQGPLJKWSURGXFHVSXULRXVLQWHUDFWLRQV7KHLQWHUDFWLRQV27 
LQ)LJXUHZHUHUHSOLFDWHGXVLQJXQWUDQVIRUPHG.HVVOHUVFRUHVFRQILUPLQJWKHLUYDOLGLW\28 
2QOLQH5HVRXUFH&ROOHFWLYHO\WKHVHDQDO\VHVFRQILUPDQGVWUHQJWKHQRXUPDLQUHVXOWWKDW29 
SDUHQWV¶SV\FKRORJLFDOGLVWUHVVZDVEHVWSUHGLFWHGE\DQLQWHUDFWLRQEHWZHHQSDUHQWV¶DEVROXWH30 
LQFRPHVDQGWKHLUUHJLRQDOLQFRPHUDQN 31 
 32 
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4. Discussion 1 
In this study we examined longitudinal associations between income and psychological 2 
distress in parents of young children. Our first research question explored whether SDUHQWV¶3 
income status is associated with psychological distress. Our first hypothesis was supported: 4 
psychological distress was lower in parents with higher income status, even after accounting 5 
for the role of absolute income. Our second research question examined the possibility that 6 
absolute income interacts with income status to influenFHSDUHQWV¶SV\FKRORJLFDOGLVWUHVVOur 7 
second hypothesis, that psychological distress would be more closely associated with income 8 
status at higher absolute incomes, was supported: at lower absolute incomes, psychological 9 
GLVWUHVVZDVQRWDVVRFLDWHGZLWKSDUHQWV¶LQFRPHstatus, while at higher absolute incomes, 10 
psychological distress was lower in higher-status parents. 11 
 12 
4.1 Theoretical implications  13 
2XUUHVXOWVFRQWULEXWHWRGHEDWHVRYHUWKHUHOHYDQFHRIPDWHULDORUSV\FKRVRFLDOIDFWRUVWRWKH14 
QHJDWLYHDVVRFLDWLRQEHWZHHQLQFRPHDQGSV\FKRORJLFDOGLVWUHVVE\GHPRQVWUDWLQJWKDWERWK15 
PDWHULDODQGSV\FKRVRFLDOIDFWRUVDUHDVVRFLDWHGZLWKSV\FKRORJLFDOGLVWUHVV$PRQJWKH16 
ORZHVW-LQFRPHSDUHQWVSV\FKRORJLFDOGLVWUHVVZDVFOHDUO\DVVRFLDWHGZLWKDEVROXWHLQFRPH17 
EXWQRWLQFRPHUDQNVXJJHVWLQJWKDWSV\FKRVRFLDOIDFWRUVDUHQRWVWURQJO\UHOHYDQWWR18 
SV\FKRORJLFDOGLVWUHVVDWORZLQFRPHV,QFRQWUDVWKLJKHULQFRPHUDQNZDVDVVRFLDWHGZLWK19 
ORZHUSV\FKRORJLFDOGLVWUHVVIRUSDUHQWVZLWKWKHKLJKHVWLQFRPHV 20 
 21 
The importance of income rank to psychological distress only at the highest incomes 22 
replicates evidence from children which found that higher household income rank was 23 
associated with lower behavioural problems only in children living in the highest-income 24 
households [48]. Differences in income status ± implicating psychosocial pathways ± 25 
therefore appeared to be more salient to higher-income parents, reinforcing evidence that both 26 
status seeking and preferences for higher-ranking over higher absolute incomes are greater at 27 
higher incomes [47, 59]. 28 
We used fixed-effects panel models, which provide the most rigorous means of examining 29 
income rank and psychological distress using survey data, so our results provide a stronger 30 
test of the role of income status than past research. Nonetheless, our results broadly 31 
corroborate previous research reporting lower psychological distress in higher-ranking adults 32 
[42±44]. Our findings conversely contrast with cross-VHFWLRQDOHYLGHQFHWKDWDGROHVFHQWV¶33 
affluence status (based on ownership of material goods) was more strongly associated with 34 
psychosomatic symptoms in less affluent adolescents [49]. This discrepancy probably reflects 35 
methodological and age differences that preclude direct comparisons between studies.  36 
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The greater importance of income status to higher-income parents is also consistent with 1 
reports of high levels of anxiety and depression in advantaged adolescents, which might 2 
reflect over-emphasis on the values of status, wealth and success [60, 61]. Conversely, the 3 
comparative unimportance of rank effects on psychological distress among lower-income 4 
parents is consistent with evidence that poverty focuses people on their immediate material 5 
needs and can diminish cognitive function [62±64]. This mechanism is not well understood, 6 
so our observation that psychosocial factors were important to psychological distress only 7 
among higher-income parents adds insight to this possibility. 8 
 9 
4.2 Policy implications 10 
Two key policy implications follow from our results. The first is the importance of addressing 11 
low absolute incomes, as psychological distress was progressively lower at higher absolute 12 
incomes, independent of income status. Families with children typically have lower incomes 13 
than those without children, potentially placing them at risk from material disadvantage and 14 
psychological distress. Incomes should therefore be increased where possible. Second, the 15 
association between income rank and psychological distress in higher-income parents 16 
suggests that the psychosocial consequences of social status in higher-income groups deserve 17 
recognition. Therapeutic interventions should attempt to reduce both the tendency to make 18 
social comparisons and the value placed on social comparisons [65, 66] to reduce the negative 19 
impact of low rank on psychological distress among higher-income people. 20 
 21 
4.3 Strengths and limitations 22 
Our VWXG\¶VPDLQVWUHQJWKLVLWVORQJLWXGLQDOGHVLJQDQGIL[HG-effects panel analyses. We 23 
examined the effects of income on psychological distress after controlling for both measured 24 
and unmeasured characteristics, allowing a direct examination of the impact of income on 25 
psychological distress. Past studies of income rank have used less stringent methods, so our 26 
work provides the most rigorous examination of rank theory. The large MCS population also 27 
confers the statistical power required to explore previously untapped interactions between 28 
absolute income and income status. 29 
 30 
Our VWXG\¶VPDLQOLPLWDWLRQLVWKHUHOLDQFHRQVHOI-reported psychological distress, which 31 
could be artificially inflated by negative affectivity in distressed parents. Nonetheless, the 32 
Kessler scale performs well in general populations [54, 56] and income rank relates to both 33 
self-reported and clinically-measured physical health outcomes [45, 46], suggesting that 34 
associations between income rank and psychological distress are not due to negative 35 
affectivity in low-ranking parents.  36 
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,QFRPHUDQNZDVGHILQHGXVLQJUHJLRQDOFRPSDULVRQJURXSV2XUDLPVZHUHQRWWRH[DPLQH1 
GLIIHUHQWFRPSDULVRQJURXSVDQGWKHDSSURSULDWHVSHFLILFDWLRQRIFRPSDULVRQJURXSVLVDQ2 
LPSRUWDQWDUHDIRUIXWXUHUHVHDUFK+RZHYHUSHRSOHZLWKVLPLODUFKDUDFWHULVWLFVWHQGWRJURXS3 
JHRJUDSKLFDOO\ORFDOLW\GHILQHVJURXSPHPEHUVKLSLQQRQ-KXPDQVSHFLHV>@DQGUHJLRQDO4 
LQFRPHFRPSDULVRQVDUHUHOHYDQWWRSV\FKRORJLFDOGLVWUHVV>@)XUWKHUPRUHDUHFHQW5 
FRPSDULVRQRIUHIHUHQFHJURXSVIRXQGWKDWUHODWLYHLQFRPHZDVPRUHFORVHO\DVVRFLDWHGZLWK6 
DGXOWV¶VHOI-UDWHGKHDOWKDQGDOORVWDWLFORDGZKHQFDOFXODWHGZLWKLQUHJLRQVWKDQRWKHU7 
FRPSDULVRQJURXSV>@1RQHWKHOHVVDUHYLHZRIFRPSDULVRQJURXSVIRXQGWKDWLQFRPH8 
LQHTXDOLW\LVPRUHVWURQJO\DVVRFLDWHGZLWKKHDOWKRXWFRPHVZKHQGHILQHGDWDODUJHU9 
JHRJUDSKLFVFDOH>@7RH[SORUHWKLVSRVVLELOLW\ZHUHSOLFDWHGDOODQDO\VHVGHILQLQJLQFRPH10 
UDQNZLWKLQDFRXQWULHVDQGEWKH8.8QOLNHSDVWUHVHDUFK>@DOOUHVXOWVZHUHUHSOLFDWHG11 
DQGWKHVL]HRIFRHIILFLHQWVLQDOOPRGHOVZHUHH[WUHPHO\VLPLODUDFURVVWKHWKUHHFRPSDULVRQ12 
JURXSVGHPRQVWUDWLQJWKHVXLWDELOLW\RIUHJLRQDOUHIHUHQFHJURXSVDQGFRQILUPLQJWKDWRXU13 
UHVXOWVDUHQRWFRQILQHGWRUHJLRQDOLQFRPHFRPSDULVRQV2QOLQH5HVRXUFH7KHVH14 
FRQWUDVWLQJUHVXOWVPD\UHIOHFWGLIIHUHQFHVLQWKHRXWFRPHVH[DPLQHGDVWKHFXUUHQWDQDO\VHV15 
H[SORUHGSV\FKRORJLFDOGLVWUHVVZKLOHHYLGHQFHIRUVWURQJHUDVVRFLDWLRQVEHWZHHQQDWLRQDOO\16 
GHILQHGLQFRPHLQHTXDOLW\DQGKHDOWKRXWFRPHVFRQVLGHUHGERWKPHQWDODQGSK\VLFDOKHDOWK17 
7KHFKDUDFWHULVWLFVRIVRFLDOFRPSDULVRQVWKRXJKWWRXQGHUSLQRXUUHVXOWVPLJKWRSHUDWH18 
GLIIHUHQWO\IRUPHQWDODQGSK\VLFDOKHDOWKRXWFRPHVDSRVVLELOLW\WKDWPHULWVIXUWKHUUHVHDUFK19 
DWWHQWLRQ 20 
 21 
We controlled for changes in employment and marital status over time as these life events 22 
may confound or mediate the associations between income and psychological distress. Future 23 
research should examine the relevance of absolute income and income status to psychological 24 
distress following a broader range of life events, including bereavement and serious illness. 25 
 26 
4.4 Conclusions 27 
In this study we undertook the first exploration of rank theory in parents. Using fixed-effects 28 
panel models, higher absolute incomes were associated with lower psychological distress, 29 
while higher income rank was associated with lower psychological distress only among 30 
higher-income parents. Both income-related material and psychosocial factors are therefore 31 
relevant to psychological distress, but psychosocial factors are more relevant to advantaged 32 
parents. Consequently, policy and therapeutic interventions aimed at supporting parents with 33 
young children should consider both the material and psychosocial impacts of income on 34 
psychological distress.  35 
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Table Captions 1 
Table 1 displays descriptive statistics of the predictor variables, outcome variable and all 2 
covariates at each survey wave included in the analyses. 3 
 4 
Table 2 displays coefficient estimates, standard errors and measures of model fit for linear 5 
fixed-effects panel models predicting SDUHQWV¶ log-transformed Kessler scores from 6 
exponentiated coefficients of absolute income, income rank, non-linear income terms, and 7 
interactions between absolute income and income rank. All models are fully adjusted for 8 
covariates. 9 
 10 
Table 3 displays mean predicted Kessler scores by interactions between absolute income and 11 
income rank. 12 
 13 
 14 
 15 
Figure Captions 16 
Fig 1 Displays marginal effects of the interaction between absolute income and regional 17 
LQFRPHUDQNWHUWLOHRQSDUHQWV¶SUHGLFWHGlog-transformed Kessler scores. The point estimates 18 
represent these marginal effects at each decile of the absolute income distribution for parents 19 
whose regional income rank was defined as low, medium or high. 95 % confidence intervals 20 
are displayed to show the uncertainty surrounding each point estimate. 21 
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6. Tables 1 
 2 
Table 1 Descriptive statistics of SDUHQWV¶characteristics at waves 2-5 of the MCS 3 
 Wave 2 (2003) 
n=27,564 
Wave 3 (2006) 
n=26,683 
Wave 4 (2008) 
n=24,156 
Wave 5 (2012) 
n=21,590 
 n % n % n % n % 
Income Median absolute income 
(£/week) 300.40 325.88 356.19 526.68 
Median rank  
position 0.53 0.54 0.54 0.53 
Missing 306 1.11 206 0.77 357 1.48 0 0.00 
Region Mean number of parents 2,297 2,224 2,013 1,799 
Range 804-3,954 754-3,783 693-3,429 607-3,015 
Missing 3 0.01 2 0.01 4 0.02 11 0.05 
Kessler 
score 
Mean 3.10 3.06 3.04 3.96 
Range 0-24 0-24 0-24 0-24 
Missing 6,122 22.21 3,683 13.80 3,466 14.35 1,718 7.95 
Age Mean (years) 33.36 35.33 37.41 41.23 
Range 14-72 16-77 17-75 18-79 
Missing 52 0.19 3 0.01 3 0.01 0 0.00 
Sex Male 12,505 45.36 11,875 44.50 10,691 44.25 8,826 40.86 
Female 15,062 54.64 14,810 55.50 13,469 55.75 12,775 59.14 
Missing 0 0.00 0 0.00 0 0.00 0 0.00 
Disability 
status 
Yes 5,627 20.41 6,069 22.74 5,585 23.12 4,058 18.79 
No 20,595 74.71 19,407 72.73 17,415 72.08 17,419 80.64 
Missing 1,345 4.88 1,209 4.53 1,160 4.80 124  0.057 
Education University 9,347 33.91 9,564 35.84 9,277 38.40 9,199 42.59 
College 4,064 14.74 3,957 14.83 3,668 15.18 3,303 15.29 
School  9,713 35.23 9,094 34.08 7,895 32.68 6,631 30.70 
No 
qualifications 3,840 13.93 3,603 13.50 2,978 12.33 2,288 10.59 
Missing 603 2.19 467 13.50 342 1.42 180 0.83 
Working 
status 
In work 18,965 68.80 19,030 71.30 18,043 74.68 16,397 75.91 
Not in work 8,600 31.20 7,653 23.68 6,116 25.31 5,204 24.09 
Missing 2 0.01 2 0.01 1 0.00 0 0.00 
Housing 
tenure 
Owner 18,889 68.92 18,442 69.11 17,060 70.61 14,794 68.49 
Private renter 1,789 6.49 1,929 7.23 1,796 7.43 2,136 9.89 
Social renter 5,888 21.36 5,520 20.69 4,680 19.37 3,938 18.23 
Other 972 3.53 732 2.74 565 2.34 399 1.85 
Missing 29 0.11 62 0.23 59 0.24 334 1.55 
Marital 
status 
Married 18,876 68.47 18,136 67.96 16,346 67.66 14,420 66.76 
Cohabiting 5,646 20.48 5,794 21.71 5,187 21.47 4,321 20.00 
Single 1,641 5.95 1,766 6.62 1,487 6.15 1,276 5.91 
Divorced, 
separated or 
widowed 644 2.34 986 3.69 1,129 4.67 1,574 7.29 
Missing 760 2.76 3 0.01 11 0.05 10 0.05 
Total cases n=27,564    
Useable cases 20,619 74.81 22,809 85.48 20,348 84.24 19,619 90.87 
7KHODUJHDJHUDQJHUHIOHFWVWKHIDFWWKDWQRWDOOSDUHQWDOILJXUHVDUHWKHFKLOG¶VQDWXUDOSDUHQW 4 
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Table 2 Linear fixed-HIIHFWVSDQHOUHJUHVVLRQDQDO\VHVRISDUHQWV¶ORJ-transformed Kessler 1 
scores predicted by exponentiated coefficients of absolute income and income rank and non-2 
linear income terms, adjusted for covariates (n=83,394) 3 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Fixed effects (exponentiated coefficients, se) 
Absolute income 0.644*** (0.019)  
0.944 
(0.120)  
0.366*** 
(0.019) 
0.365*** 
(0.019) 
Income  
rank  
0.923*** 
(0.015)  
0.966 
(0.050) 
1.496*** 
(0.044) 
1.845*** 
(0.077) 
Non-linear terms (exponentiated coefficients, se) 
Absolute income 
squared 
  0.729** 
(0.072)    
Income rank 
squared 
  
 
0.957 
(0.044)   
Interaction effects (exponentiated coefficients, se) 
Absolute income 
X Middle rank 
   
  
0.901*** 
(0.018) 
Absolute income 
X High rank 
   
  
0.828*** 
(0.024) 
Goodness-of-fit 
AIC 102,282 102,649 102,265 102,649 101,957 101,879 
* p<0.05, ** p<0.01, *** p<0.001  4 
AIC = $NDLNH¶V,QIRUPDWLRQ&ULWHULRQ 5 
All regressions contained controls of age, sex, disability status, housing tenure, marital status, 6 
education and working status. 7 
 8 
 9 
Table 3 Mean predicted Kessler scores by interactions between absolute income and income 10 
rank (Model 6) 11 
Income quintile 
Mean 
equivilised 
weekly 
income 
Predicted Kessler score Percentage reduction 
in Kessler scores 
between low- and 
high-ranking parents 
(%) 
Low rank Middle 
rank High rank 
Lowest incomes £12.86 6.55 6.55 6.55 0.00 
20th percentile £100.84 5.35 5.24 5.15 3.70 
40th percentile £202.97 4.37 4.20 4.06 7.27 
60th percentile £285.58 3.58 3.36 3.19 10.70 
80th percentile £555.55 2.92 2.69 2.51 14.00 
Highest incomes £1,146.74 2.39 2.16 1.98 17.19 
Percentage reduction in Kessler 
scores between parents with low 
and high absolute incomes (%) 
63.48 67.07 69.76  
 12 
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Figure 1 Slope of the marginal effects of interactions between absolute income and income 
UDQNRQSDUHQWV¶ORJ-transformed Kessler scores 
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Online Resource 1 
This supplementary material replicates all analyses included in the manuscript, defining income rank 
and distance from the mean using comparison groups defined by (a) countries (England, Scotland, 
Wales, Northern Ireland); and (b) the UK. This was only possible for parents living in England 
because Wales, Scotland, Northern Ireland are defined as regions and not subdivided any further, so 
their comparison groups are the same for region, country, and the UK. 
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Table 1 Linear fixed-effects panel regression DQDO\VHVRISDUHQWV¶ORJ-transformed Kessler scores 
predicted by exponentiated coefficients of absolute income, income rank, non-linear income terms 
and income interactions, adjusted for covariates, using country comparison groups, England only 
(n=47,731) 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Fixed effects (exponentiated coefficients, se) 
Absolute 
income 
0.653*** 
(0.026)  
1.102 
(0.186)  
0.357*** 
(0.027) 
0.355*** 
(0.027) 
Country income 
rank  
0.905** 
(0.022)  
0.969 
(0.072) 
1.550*** 
(0.069) 
1.938*** 
(0.118) 
Non-linear terms (exponentiated coefficients, se) 
Absolute income 
squared 
  0.654*** 
(0.084)    
Country income 
rank squared 
  
 
0.942 
(0.060)   
Interaction effects (exponentiated coefficients, se) 
Absolute income X 
Country middle 
rank 
   
  
0.900*** 
(0.027) 
Absolute income X 
Country high rank 
   
  
0.822*** 
(0.033) 
Goodness-of-fit 
AIC 56,432 56,617 56,433 56,639 56,277 56,231 
 
 
 
Table 2 Linear fixed-effects panel regression DQDO\VHVRISDUHQWV¶ORJ-transformed Kessler scores 
predicted by exponentiated coefficients of absolute income, income rank, non-linear income terms 
and income interactions, adjusted for covariates, using UK comparison groups, England only 
(n=47,731) 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Fixed effects (exponentiated coefficients, se) 
Absolute 
income 
0.653*** 
(0.026)  
1.102 
(0.186)  
0.365*** 
(0.027) 
0.364*** 
(0.027) 
Country income 
rank  
0.905** 
(0.021)  
0.951 
(0.070) 
1.515*** 
(0.066) 
1.929*** 
(0.117) 
Non-linear terms (exponentiated coefficients, se) 
Absolute income 
squared 
  0.654*** 
(0.084)    
UK income rank 
squared 
  
 
0.959 
(0.061)   
Interaction effects (exponentiated coefficients, se) 
Absolute income X 
UK middle rank 
   
  
0.883*** 
(0.026) 
Absolute income X 
UK high rank 
   
  
0.806*** 
(0.032) 
Goodness-of-fit 
AIC 56,432 56,616 56,433 56,639 56,285 56,233 
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Figure 1 Slope of the marginal effects of interactions between absolute income and income rank defined within comparison groups of (a) UK (b) Country (c) 
5HJLRQRQSDUHQWV¶ORJ-transformed Kessler scores, parents living in England only 
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Online Resource 2 
This supplementary material replicates all analyses included in the manuscript using logistic fixed-
effects panel models using standard cut-offs, where Kessler scores above 12 denoted serious 
psychological distress [56]. These models are not entirely equivalent to the models reported in them 
manuscript because logistic fixed-effects panel models are unable to correct for clustering for parents 
within families, so standard errors may be slightly overestimated. Additionally, because fixed-effects 
panel models retain only cases that change over time, a large proportion of cases are excluded when 
estimating a binary measure of psychological distress. This serves to decrease the sample size and 
reduce statistical power, which could account for the small differences in the coefficient estimates.  
 
 
Table 1 Logistic fixed-HIIHFWVSDQHOUHJUHVVLRQDQDO\VHVRISDUHQWV¶ORJ-transformed Kessler scores 
predicted by exponentiated coefficients of absolute income, income rank, non-linear income terms 
and income interactions, adjusted for covariates (n=5,693) 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Fixed effects (exponentiated coefficients, se) 
Absolute 
income 
0.429** 
(0.127)  
0.952 
(1.128)  
0.224** 
(0.108) 
0.190*** 
(0.093) 
Income rank  0.787 (0.160)  
0.603 
(0.300) 
1.757 
(0.576) 
3.729* 
(1.831) 
Non-linear terms (exponentiated coefficients, se) 
Absolute income 
squared 
  0.463 
(0.513)    
Income rank 
squared 
  
 
1.376 
(0.748)   
Interaction effects (exponentiated coefficients, se) 
Absolute income X 
middle rank      
0.684 
(0.148) 
Absolute income X 
high rank      
0.513* 
(0.168) 
Goodness-of-fit 
AIC 3,871 3,878 3,873 3,880 3,870 3,871 
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Online Resource 3 
This supplementary material replicates Model 6 with additional controls for non-linear income 
variables. 
 
 
Table 1 Linear fixed-effects panel regression analyses of SDUHQWV¶ORJWUDQVIRUPHG.HVVOHUVFRUHV
predicted by exponentiated coefficients of interactions between absolute income and income status, 
adjusted for covariates and non-linear income terms (n=83,394) 
 
* p<0.05, ** p<0.01, *** p<0.001 
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 Model 6 
 With absolute 
income 
squared 
With 
income 
rank 
squared 
Fixed effects (exponentiated coefficients, se) 
Absolute 
income 
0.823 
(0.111) 
0.351*** 
(0.019) 
Income rank 1.868*** (0.078) 
2.472*** 
(0.185) 
Interaction effects (exponentiated coefficients, se) 
Absolute income X  
Middle rank 
0.916*** 
(0.019) 
0.878*** 
(0.019) 
Absolute income X  
High rank 
0.873*** 
(0.025) 
0.838*** 
(0.024) 
Non-linear income terms (exponentiated 
coefficients, se) 
Absolute income  
squared 
0.470*** 
(0.051)  
Income rank  
squared  
0.753*** 
(0.042) 
Goodness-of-fit 
  
AIC 101,780 101,840 
(OHFWURQLF6XSSOHPHQWDU\0DWHULDO
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Online Resource 4 
This supplementary shows the interaction terms included in Model 6 using log-transformed and 
untransformed Kessler scores to explore the possibility that log-transforming the Kessler scores can 
result in plots that diverge and might produce spurious interactions.  
 
Figure 1 Slope of the marginal effects of interactions between absolute income and income rank on 
SDUHQWV¶D/RJ-transformed (b) Untransformed Kessler scores 
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(b) Untransformed Kessler scores
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